THE medical aspects of the story of the assassination of Abraham Lincoln are more varied than might be expected. The location of the death wound on the left side of the head rather than on the right is puzzling. Even though an autopsy was performed, disagreement exists as to the course of the bullet. Injuries to the skull opposite the wound of entrance have aroused speculation as to their mechanism. Booth's injury incurred in his dramatic leap to the stage and his visit to Dr. Mudd involved this doctor as a possible conspirator. The shooting of Booth at his capture and his subsequent death resulted in another autopsy and involved the identification of the body from a surgical scar.
Proceedings of the Royal Society of Medwiine -2 task of killing Grant when it was announced that Grant was to accompany Lincoln to the theatre. When it was learned that Grant had left Washington, Paine was assigned to kill the Secretary of State, William H. Seward, and Paine very nearly accomplished his mission. On the night of the 14th, he entered the Seward house on Lafayette Square on the pretext of delivering medicine for the Secretary who was in bed suffering from a fractured jaw. A servant attempted to stop him at the door, but he hurried up the stairs where Seward's son Fred grappled with him; Paine struck young Seward on the head with his pistol and knocked him unconscious, fracturing his skull. Seward's daughter and a soldier nurse, Sgt. George T. Robinson, were in the bedroom with the Secretary, but both were thrust aside and Robinson was cut by Paine's knife. Paine stabbed at Seward and cut him about the face and neck, but Seward's life was saved by the iron brace which was used to support the fractured jaw. Seward rolled from the bed between the bed and the Wall, and Paine then made his escape after wounding another son, Augustus, who had hurried to the room on hearing the disturbance [2] .
A second conspirator was George A. Atzerodt, a carriage maker from Port Tobacco, Maryland. His assignment was to kill Vice-President Andrew Johnson, but Atzerodt lost courage and failed to make any attempt on Johnson's life. David E. Herold, a 20-year-old drug store clerk, was to guide Paine to the Seward house and out of Washington. He fled when he heard shouts for police coming from the Seward house and joined Booth in his flight.
Seward's life was saved by a fractured jaw arnd Vice-President Johnson was spared by loss of heart on the part of the assigned assassin, but the life of Lincoln was not spared. John Wilkes Booth was only too successful in the execution of his part of the plot.
The box occupied by the President and his party could be divided into two boxes by a removable partition, and doors from each of the boxes opened to a vestibule leading to the balcony (dress circle). On this occasion, the partition was removed, and a rocking chair with a high back was placed in the box near the wall which separated the box from the balcony. This chair blocked the inward swinging door leading to this half of the box, and this chair was occupied by the President, placing him directly in line with the door in which Booth had previously bored the peephole [3] . Mrs. Lincoln sat beside her husband on his right, and Miss Harris and Major Rathbone occupied the half of the box nearest the stage. The party entered the box through the one available door [4] which was at the end of the vestibule leading from the balcony to the box, and this same door was supposedly used by Booth, who thus approached from the President's right. Booth chose a time in the third act when only one actor was on the stage. This was between 10 and 10.30. Watching through the peephole, be seized, the opportune moment and, slipping quietly into the box, shot Lincoln in the back of the head with a Derringer pistol, a weapon about 6 in. long, firing a ball I in. in diameter. The bullet entered about an inch to the left of the mid-line and at a level which tore the left lateral (transverse) sinus.
With Booth approaching from Lincoln's right, why was the wound on the left side of the head? One witness, James P. Ferguson, a restaurant keeper, testified at the conspiracy trial: "The President, at the time he was shot, was sitting in this position: he was leaning his hand on the rail, and was looking down at a person in the orchestra-not looking on the stage. He had the flag that decorated the box pulled around, and was looking between the post and the flag" [7] . In this position, the left side of Lincoln's head would have been presented to Booth as he approached from the President's right, and a wound on the left side is explained. Without this movement by Lincoln, the assassin could not have shot him on the left side without first passing behind Mrs. Lincoln and the President himself.
Although an autopsy was performed, the course of the bullet is in doubt. The autopsy was done by an army doctor who was on duty at the Army Medical Museum, Assistant Surgeon J. J. Woodward, assisted by another army doctor, Assistant Surgeon Edward Curtis. Woodward's handwritten report of the autopsy is very brief but concise. According to his observation, the bullet " . . . entered through the occipital bone about an inch to the left of the median line and just above the left lateral sinus which it opened. It then penetrated the dura mater, passed through the left posterior lobe of the cerebrum, entered the left lateral ventricle and lodged in the white matter of the cerebrum just above the anterior portion of the left corpus striatum where it was found.... The ventricles of the brain were full of clotted blood. A thick clot beneath the dura mater coated the right cerebral lobe. There was a smaller clot under the dura mater of the left side. But little blood was found at the base of the brain. Both the orbital plates of the frontal bone were fractured, and the fragnents pushed up toward the brain. The dura mater over these fractures was uninjured. The orbits were gorged with blood."'
This report clearly indicates that the bullet lodged in the left side of the brain. However, at least two other doctors who witnessed the autopsy reported the bullet as crossing the mid-line and lodging in the right cerebrum. Dr. Charles S. Taft was one of the first doctors to reach Lincoln in the theatre and remained at the bedside until his death. He was also present at the autopsy and wrote an account of Lincoln's death in which he stated that the bullet crossed the mid-line and lodged in th".. . anterior 'From photostat copy on file at the Medical Museum of the Armed Forces Institute of Pathology, Washington, D.C.-lobe of the cerebrum immediately behind the right orbit" [8] . Surgeon-General Barnes was also at the autopsy and two years later he testified at the Surratt trial that, "The ball entered the skull to the left of the middle line and below the line with the ear. It ranged forward and upward toward the right eye, lodging within half an inch of that organ" [9] . Another witness at the autopsy, Dr. Robert King Stone, Lincoln's personal physician, testified in 1865 at the trial of the conspirators that ". . . the ball was found in the anterior part of the same side of the brain [as it had entered], the left side...." [5] .
Further inconsistencies appear in observations on pupillary changes. Dr. Charles A. Leale [10] , who also attended Lincoln, noted, ". . . the pupil of that eye (left) was slightly dilated, the right pupil was contracted; both were irresponsive to light." This conflicts with the statement by Dr. Taft [8] that ". . . the left pupil was much contracted and the right widely dilated; total insensibility to light in both." Both observations were made after the President had been moved from the theatre. Such disagreement among competent witnesses cannot be reconciled by historians of to-day.
Another controversial point is the explanation of the comminuted fractures of the two orbital plates. All evidence indicates that the bullet stopped short of the frontal portion of the skull, so the fractures of the orbital plates must have been due to an indirect force.
The case was referred to in the "Medical and Surgical History of the War of the Rebellion" [10] as an example of possible fracture by contre-coup, but the author of this volume, Assistant Surgeon George A. Otis, was inclined to reject this theory in favour of a theory proposed by Professor T. Longmore of Netley, England, Professor of Military Surgery at the British Army Medical School [12] . "This double fracture was decided to have been caused by contre-coup. If the term contre-coup be limited to its precise significance of 'counter-stroke'-i.e. the impression made by the stroke on the part of the cranium opposite to that directly struck by the ball-will the force of contre-coup explain the fracture in this instance; It seems very difficult to conceive that the orbital plates could be fractured by such a counter-stroke, while the portion of the cranial arch opposite to that which received the primary blow, including the expanse of the frontal bone and the several processes within which the orbital plates are held, and, by which they are so strongly protected in all directions laterally, remained entire and unchanged. I am inclined rather to attribute the lesions mentioned to a transmitted undulatory stroke or sudden impulse of the brain substance itself against the thin bony layers constituting the orbital plates." Dr. J. A. Ashhurst, Jr. [13] of Philadelphia, in his review of the first volume of the "Medical and Surgical History of the War of the Rebellion", made the following comments on these fractures and on the explanations suggested by Doctors Otis and Longmore: "The most remarkable pathological feature of President Lincoln's case was the fact that both orbital plates of the frontal bone were fractured, the fragments being pushed upwards towards the brain, while the ball, which had entered through the occipital bone, was found lodged in the brain above but not in contact with the broken orbital plates. The latter were regarded [by doctors at the autopsy] as having been fractured by contre-coup, but Dr. Otis, adopting the suggestion of Professor Longmore, considers it a more plausible explanation, that the force of the ball's impulse was transmitted directly through the cerebral mass itself, and accounts for the peculiar displacement of the orbital plates by supposing that they were pushed upwards by the pressure of the blood extravasated within the orbits. With due diffidence we must confess that we are not satisfied as to the correctness of this theory, and venture to express the opinion that the true explanation of the lesion in question is somewhat different. With regard to the subject of contre-coup, it has always seemed to us that a great deal of unnecessary confusion is created by the want of agreement among surgical writers, as to precisely what is to be understood by the term; if the word is to be used in its most limited sense, as applying solely to an isolated fracture, caused by violence applied to a part diametrically opposite to the point of injury, probably the orbital fracture in President Lincoln's case may not, as Professor Longmore remarks, be regarded as a fracture by counter-stroke; but, on the other hand, if the word is to be used in a broader sense, as applying to an isolated fracture caused by transmitted or indirect violence, the lesion being at a distance from the point at which the injury is received, then President Lincoln's case affords as fair an example by contre-coup as can be asked for.
"The true explanation of this case is, we believe, to be found in a study of the considerations advanced by Saucerote, Sabouraut, Chopart, and Delpech [14] , in their writing on the subject of contre-coup, which considerations, though not in fashion with modern pathologists, have always seemed to us eminently reasonable. The theory which was propounded by the writers referred to, is, as is well known, that the skull (like any other spherical or ellipsoidal hollow body) undergoes, when struck, certain changes in shape, the diameter corresponding to the point of impact being first shortened while the transverse diameter is lengthened, and being subsequently lengthened while the transverse diameter is shortened, these alternate oscillations in form continuing until the force of the blow has been exhausted, when the parts return to a state of rest. Now, the first effect of a ball striking the occipital bone (as in President Lincoln's case) would be, according to this theory, to shorten the antero-posterior diameter of the skull, and lengthen the lateral diameters drawing all parts in front (including the orbital plates) inwards toward the brain, and pressing the lateral portions outward. But bearing in mind that in cases of fracture by transmitted violence the weakest parts always give way-the orbital plates in this instance were, according to Dr. Otis, 'unusually thin'and bearing in mind Teevan's rule, that fracture invariably begins in the line of extension, what should we expect but that the weakest parts (the unusually thin orbital plates) should yield, and that they should yield in the line of extension, viz., inwards toward the brain; and this is precisely what was found in President Lincoln's case after death. This explanation (which is merely an application of the old doctrine of contre-coup), seems to us, upon the whole, more satisfactory than Dr. Otis's theory of displacement by the pressure of blood extravasated within the orbits. As to the fracturing impulse being transmitted through the cerebral pulp, we confess that it seems to us much more probable that the force should pass around through the walls of the skull itself; the brain mass, measurably approximating in structure to a fluid, would, we should suppose, tend to diffuse force equally in all directions, rather than to transmit it with such concentration as to lead to the occurrence of fracture."
The reader is offered these several explanations and may take his choice or frame his own theory. To the writer, the explanation given by Dr. Ashhurst seems most reasonable.
A few words might be said about the medical care given President Lincoln after the shooting. Three army doctors in the audience rushed to the box-Dr. Charles A. Leale, Dr. Charles S. Taft, and later Dr. Albert F. A. King. The wound was located and artificial respiration applied, for the patient was pulseless and his breathing was hardly evident. He responded somewhat and about fifteen minutes after the shooting he was carried to a house across the street, since it was thought he could not survive the ride of a mile or so to the White House. He was given a little brandy which he swallowed, but later attempts to give brandy were unsuccessful. Sinapisms were applied together with blankets and hot water bottles. The following notes are from Dr. Taft's account [8] . "The left upper eyelid was swollen and dark from effused blood; this was observed a few minutes after his removal from the theatre. About thirty minutes after he was placed upon the bed, discoloration from effusion began in the internal canthus of the right eye, which became rapidly discolored and swollen with great protrusion of the eye.... The only surgical aid that could be rendered consisted in maintaining the head in such a position as to facilitate the discharge of the wound, and in keeping the orifice free from coagulum.... While the wound was discharging freely, the respiration was easy; but the moment the discharge was arrested from any cause, it became at once labored. It was also remarkable to observe the great difference in the character of the pulse whenever the orifice of the wound was free from coagulum and discharged freely; thus relieving, in a measure, the compression. This fact will account for the fluctuations in the pulse as given in the subjoined notes. "About 2.00 a.m. an ordinary silver probe was introduced into the wound by the Surgeon-General.
[Surgeon-General Barnes together with Lincoln's family p)hysician, Dr. Robert King Stone, had assumed charge of the patient.] It met an obstruction about three inches from the external orifice which was decided to be the plug of bone driven in from the skull and lodged in the track of the ball. The probe passed by this obstruction, but was too short to follow the track the whole length. A long Nelaton probe was then procured and passed into the track of the wound for a distance of two inches beyond the plug of bone, when the ball was distinctly felt; passing beyond this, the fragments of the orbital plate of the left orbit were felt. The ball made no mark on the porcelain tip and was afterwards found to be of exceedingly hard lead." (Surgeon-General Barnes testified [9] that the bullet was made of brittania metal-a mixture of antimony, tin, and copper.) "Some difference of opinion existed as to the exact position of the ball, but the autopsy confirmed the correctness of the diagnosis upon first exploration." (Yet Taft's account of the autopsy places the ball on the right side.)
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As Lincoln lay dying, what of the assassin? After the fatal shot was fired, Booth fought off the restraining hands of Major Rathbone with a slash of his knife and shouted, "Sic semper tyrannis", and then hobbled across the stage and out the stage door where a horse awaited him. In his dramatic leap from the box, Booth's spur caught in a flag used to decorate the box and caused him to land on the stage in such a manner that he broke the lower end of the fibula of his left leg.' In spite of this injury, he reached his horse safely and fled before anyone could stop him. He crossed over the Anacostia River out of Washington and into Sotithern Maryland, accompanied by only one accomplice, Herold, who caught up with Booth en route to Surrattsville (now Clinton, Maryland). The plotters had deposited carbines, blankets and whiskey at a tavern operated by John Lloyd in Mrs. Surratt's house and after obtaining these supplies, they proceeded to the house of Dr. Samuel A. Mudd near Bryantown, Maryland. They arrived about 4.00 a.m. of the 15th and Dr. Mudd attended to the broken leg and put Booth to bed. This care rendered to the assassin caused Dr. Mudd to be accused as an accomplice, and he was tried and convicted and sentenced to prison, but he was pardoned in 1869 by President Johnson.
Booth and Herold left Dr. Mudd's house hurriedly about 4.00 p.m. on the 15th when they learned that Federal troops were at Bryantown. For several days, they hid in the woods near the farm of Samuel Cox awaiting an opportunity to cross the Potomac River into Virginia. On Sunday morning, April 23, they landed on the Virginia shore and, about eight o'clock that night, reached the home of Dr. Richard Stewart who had been recommended to them. But Dr. Stewart did not welcome the fugitives to his home. He gave them food and directed them to a cabin of a freed Negro, William Lucas, where they spent the night of the 23rd.
Booth was much disturbed by Dr. Stewart's lack of hospitality and sent this note to the doctor [15] : "Dear Sir: Forgive me, but I have some little pride. I hate to blame you for your want of hospitality; you know your own affairs. I was sick and tired with a broken leg, in need of medical advice. I would not have turned a dog from my door in such a condition. However you were kind enough to give me something to eat, for which I not only thank you, but on account of the reluctant manner in which it was bestowed, I feel bound to pay for it. It is not the substance, but the manner in which a kindness is extended, that makes one happy in the acceptance thereof. The sauce in meat is ceremony; meeting were bare without it (Macbeth III, 4). Be kind enough to accept the enclosed two dollars and a half (though hard to spare) for what we have received.
Yours respectfully, Stranger"
On the 24th, Lucas took Booth and Herold to a ferry which crossed the Rappahannock River to Port Royal, Virginia. On the ferry they met three Confederate soldiers and Booth made known his identity as the slayer of Lincoln. The soldiers helped the fugitives to the farm of Richard H. Garrett between Port Royal and Bowling Green and here they found shelter.
Booth's capture did not come until April 26, when he and Herold were trapped by a group of soldiers in a tobacco barn on the Garrett farm about 70 miles south of Washington. Herold surrendered but Booth refused, and to force him from the barn, it was fired. Booth was shot as he approached the door, by Sgt. Boston Corbett. Some doubt exists as to whether or not Booth may have shot himself, but Corbett insisted that he had fired the shot [6] . He was arrested and held for court-martial but was released by Secretary of War Stanton. Booth lived about two hours after he was shot, dying about 5.30 a.m. on April 26 on the porch of the Garrett farm house. Herold, together with Atzerodt and Paine, was later tried and executed by hanging.
Booth's body was brought up the Potomac River to Washington on the Union Gunboat John S.
Ide and transferred to the monitor Montauk at the Washington Navy Yard, where an autopsy was performed under the direction of Surgeon-General Barnes. Among witnesses who identified the body was Dr. John F. May of Washington. He had removed a "fibroid" tumour from Booth's neck over a year previously and was called to identify the body by the scar. Dr. May [16] stated that when he operated on Booth, he warned him that he must remain quiet till the wound healed, but Booth disregarded the warning and returned to his acting before the wound was properly healed.
In a love scene with actress Charlotte Cushman, the lady, in placing her arms about his neck, inadvertently tore the wound open and as a result, the scar appeared more like a burn than a knife wound. Dr. May gave a perfect description of the wound before examining the body and thus the identification was satisfied. Booth's manner of entrance to the box is not commented upon by most historians. No one saw him enter the box and so it is not known which door he used. Neither door was locked and he may have been able to open the door behind Lincoln's chair sufficiently to slip into the box, in which case a wound on the left side of the head would be no mystery. If Ferguson is correct in saying that Lincoln was shot while leaning forward to look down toward the back of the theatre, the bullet entering the left side of the head would have been directed toward the right frontal area thus bearing out the statements of Dr. Taft and Surgeon-General Barnes and refuting the autopsy record and Dr. Stone's testimony.
The problem of the fractured orbital plates is the problem of skull fractures arising at a point distant to the point of impact, or as Hippocrates expressed it, "The bone is broken in another part of the head than that in which the man received the injury" [17] . The mechanism of these fractures still affords discussion in modem medical journals, and writers are not agreed as to the various theories which have been advanced. It is doubtful if modem medical practice could have saved Lincoln's life, and the doctors in charge of the patient probably did all that could have been done. The probing of the wound with a nonsterile probe (Dr. Taft speaks of using a finger [8] ) was of no help and would no doubt have led to infection if Lincoln had lived longer.
Booth's dramatic leap to the stage with the resultant fracture of his leg was a handicap to his flight and was a factor in his capture.
There is no doubt that Dr. Mudd was acquainted with Booth, but it is not known whether he knew that Booth had shot Lincoln when Booth presented himself for treatment. Certainly Dr. Mudd must have suspected that his patient was the assassin when he learned that Lincoln had been shot.
Dr. Mudd was imprisoned at Fort Jefferson on Dry Tortugas, one of the Florida Keys. He is said to have been of help in a yellow fever epidemic which spread through the area [18], and this circumstance may have influenced President Johnson to grant a pardon.
Booth had no regrets for his act but was disappointed that he was not hailed as a hero. He made the following entries in his diary on April 21 while hidden in the swamps of Southern Maryland.
". . . I am here in despair and why? For doing what Brutus was honoured for-what made Tell a hero. And yet I, for striking down a greater tyrant than they ever knew, am looked upon as a common cut-throat.... I struck for my country and that alone.... I do not repent the blow I struck. I may before God but not to man. I think I have done well. Though I am abandoned with the curse of Cain upon me, when, if the world knew my heart, that one blow would have made me great, though I did desire no greatness." Booth pictured himself as the avenger of the South but his bullet silenced the most magnanimous, the most forgiving spirit of our times-the one man who might have helped the South. The man who had uttered these words at his second inauguration only a few weeks before his death:
"With malice toward none; with charity for all; with firmness in the right, as God gives us to see the right, let us strive on to finish the work we are in; to bind up the nation's wounds; to care for him who shall have borne the battle, and for his widow, and his orphan-to do all which may achieve and cherish a just and lasting peace among ourselves, and with all nations."
